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\ ABSTRACT 
This report  presents t h e  r e su l t s  of tests performed on 
one specimen of Pressure Gauge 7!NXJ+O6 PPG-4. 
t e s t s  were performed. 
The following 
1. Receiving Inspection 5 .  High Temperature 
2. Proof Pressure 6. Cycle 
3.  Functional 7. Burst 
4. Low Temperature 
The specimen performance was i n  accordance with t h e  
spec i f ica t ion  requirements of NASA Drawing 75MOUO6 PPG-4 
throughout t h e  test  program. 
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FOREWORD 
The tests reported herein were conducted f o r  t he  John F. Kennedy Space 
Center by Chrysler Corporation Space Division (CCSD), New Orleans, Louisiana. 
This document was prepared by CCSD under contract  NASS-4016, P a r t  VII, CWO 
2716 20. 
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Pressure Gauge, 3-5 Inch, 0-to 30-psig 
v i  
CHECK SHEET 
FOR 
PRESSURE GAUGE, 3&INCH, 0-TO 30-PSIG 
BIANUFACTURER: 1J.S. Gauge Company 
MANUFACTURER'S PART NUFIBER: 5002 
TESTING AGENCY: 
AUTHORIZING AGENCY: NASA KSC 
NASA PART NUIBER: 751Xl&&O6-PPG-4 
Chrysler Corporation Space Division, Mew Orleans, La. 
I. FUNCTIONAL R;EQUIREMENTS 
A. OPERATING NEDIUM: 
B. OPERATING RANGE: 
C. ACCURACY: 
11. CONSTRUCTION 
A. MATERIAL: 
B. GAUm SIZE: 
C . CONNECTION : 
D . GAUGE NOUNTING: 
25 percent glycol  and 75 percent water 
Zero t o  30 psig 
1 percent of fu l l  sca l e  range f o r  middle 
(working) ha l f  of sca le  and 1.5 percent 
of f u l l  sca le  range f o r  the  r eminde r  
of t h e  sca le  
Case-aluminum 
Rourdon tube-phosper bronze 
Meter Movement-brass 
D i a l  Cover-nonshatter glass 
Socket and Connection-f orged brass  
Ring-aluminum 
Dial-steel 
3 4  inches 
&inch male NPT 
Back flange mounting 
111. ENVIRONMENTAL CHARACTERISTICS 
A. TEIPERATURE RAlJC;E: - 2 O O F  t o  +350°F 
IV. LOCATION AND USE: The specimen i s  used i n  t h e  Environmental 
Control System of Launch Complex 34 t o  
ind ica te  water pres sure. 
v i i  
TEST SUMMARY 
PRESSUXE GAUGE, 3$-INCH, 0-t o 30-PS I G  
Proof Pressure 
Test 
Functional 
Test 
Low 
1 
1 
1 
Environment n i t s  b Operational Boundary Test Objective Remarks Test Results 
30-psig Check f o r  
leakage 
Sa t i s fac tory  NO 
leakage 
Maximum 
e r r o r  was 
fu l l  sca l e  
1% of 
0-to 30- 
psig; 1.5% 
f u l l  s ca l e  
accuracy 
Check specimen 
against  labora- 
t o r y  gauge f o r  
accuracy 
Sa t i s fac tory  
+20 O F  Determine i f  
specimen opera- 
t i o n  is  im- 
paired by low 
temperature 
Sa t i s f ac to ry  Maximum 
e r r o r  a t  
+20 O F  w a s  
f u l l  s ca l e  
1% of 
Temper a t  ure 
Test 
~ ~ 
Determine i f  
specimen 
operation i s  
impaired by 
high tempera- 
t u r e  
Sa t i s fac tory  Maximum 
e r r o r  at  
+125 O F  
was 0.7% 
of f u l l  
s ca l e  
High 
Temperature 
0-to 30- 
10,000 
t o  0-psig; 
cycles 
Determine i f  
specimen opera- 
t i o n  i s  im- 
paired by 
cycling 
Sa t i s f ac to ry  F m m  
e r r o r  
during 
cycle  
t e s t  was 
f u l l  s ca l e  
15 of 
75 -p s i g  Sa t i s fac tory  M 0 
leakage 
Burst 
Test 
v i i i  
SECTION I 
INTRODUCTION 
1.1 
1.2 
SCOPE 
This report  presents t h e  r e s u l t s  of t e s t s  t h a t  were performed 
t o  determine i f  pressure gauge 751,D4406 PPG4 meets t h e  opera- 
t i o n a l  r e q ~ r e m e n t s  f o r  John F. Kenneciy Space Center Launch 
Complexes 34 and 37B. 
on page v i i i .  
A summary of the  t e s t  r e s u l t s  i s  presented 
ITEM DESCRIPTION 
1.2.1 One specimen of pressure gauge 75bD!&06 PPG4 was tes ted .  
gauge i s  used i n  the environmental control  system t o  ind ica t e  
w a t  er/glycol pressure. 
The 
1.2.2 Pressure Gauge 75?0!+406 PPG-4 is  manufactured by U.S. Gauge 
Company as vendor part  number 5002. 
i s  3-$ inches, and the  sca le  range i s  zero t o  30 psig.  The 
gauge is  designed t o  ind ica te  pressure i d t h  an accuracy of 1.0 
percent of full scale  range f o r  t h e  middle ha l f  of t h e  sca l e  
and 1.5 percent of f u l l  s ca l e  range f o r  t h e  remainder of t he  
scale .  
The pressure gauge s i z e  
1.3 APPLICABIE DOCUIBNTS . 
The following documents contain t h e  tes t  requirements f o r  
Pressure Gauge 7W.X+l+06 PPG-4. 
a. 75XO4.406 PPG4,  Component Specif icat ion 
b. KSC-STD-l64(D) , Environmental Test Methods 
c. Test Plan CCSD-FO-1O63-lFy Test Requirements 
1-1 
SECTION I1 
RECE IV IPX INS PEC T I O N  
2.1 
2.2 
2.3 
2.4 
The pressure gauge s h a l l  be v isua l ly  and dimensionally in- 
spected f o r  conformance with NASA drawing 75MU4406 PPG-4 and 
applicable specif icat ions t o  t h e  extent possible without dis-  
assembly of the  t e s t  specimen. 
inspected f o r  poor workmanship and manufacturing defects.  
The specimen sha l l  a l s o  be 
PROCEDURE 
A v i sua l  and dimensional inspection of t he  test specimen was 
performed t o  determine compliance with NASA drawing 751~D&06 
PPG-4 and t h e  applicable vendor drawing t o  the  extent possible 
without disassembly of t h e  t e s t  specimen. 
t he  t e s t  specimen was a l so  inspected f o r  poor workmanship and 
manufacturing defects.  
A t  t he  same time 
TEST RESULTS 
The specimen complied with NASA drawing 75MX+l+06 PPG-4. 
evidence of poor workmanship or  manufacturing defects  was 
observed. 
No 
TEST DATA 
The da ta  presented i n  t a b l e  2-1 were recorded during the  in- 
spection. 
Table 2-1. Specimen Nomenclature and Size 
Rame 
Na.nuf ac t u r  e r 
Model Number 
Pressure Range 
Dial Size 
Mounting Flange Diameter 
F i t t i n g  Size 
Pressure Gauge 
U.S. Gauge Co. 
5002 
0-to 30-psig 
3 . 5  inches 
4.65 inches 
*-inch male NPT 
2-1 
SECTION I11 
PROOF PRESSUR% TEST 
3.1 
3.1.1 
3.1.2 
3.2 
3.2.1 
3.2.2 
3 2.3 
3 2.k 
3.2.5 
3.2.6 
302.7 
3 03 
The t e s t  spechen  s h a l l  be subjected t o  an H20 pressure of 30 
psig f o r  5 minutes. 
The specinen s h a l l  be monitored f o r  external leakage during 
t h i s  t e s t ,  and any leakage s h a l l  be noted. 
TEST PROCEDUXZ 
The proof pressure t e s t  setup was assembled as shown i n  f igures  
3-1 and using the  equipment l i s t e d  i n  t ab le  3-1. 
determined t h a t  a l l  connections were t i g h t ,  a l l  gauges were 
in s t a l l ed  and operating properly, and a l l  valves were closed. 
It was 
Hand valves 3 and 4 were opened. 
Using H20 pressure from hand pump 5, t h e  system was bled free 
of air. 
Hand valve 3 was closed. 
Using hand pump 5, t h e  pressure was slowly increased t o  30 ps ig  
as indicated on gauge 2. 
The pressure was monitored f o r  5 minutes, and t h e  specimen was 
checked f o r  any external leakage. 
Vent valve 3 vas opened t o  vent t h e  system. 
TEST RESULTS 
The t e s t  specinen did not leak, and there  was no evidence of 
damage. 
TEST DATA 
The da ta  presented in table 3-2 were recorded during t h e  test .  
Table 3-1. Proof Pressure Test Equipment List 
- 
- 
C t  em 
No. 
1 
- 
2 
3 
4 
5 
- 
1/4-inch 
Item 
Laboratory Gauge 
Vent Valve 
Hand Valve 
Hand pump 
Model/ Manufacturer Part No.  
J.S. Gauge Co. 5002 
Heise H 39702 
Robbins SSTG250 
-4T 
Robbins S S ! b 2 5 0  
-4T 
Pressure Products1 = 
Id. 
Ser i a l  
No. 
- 
Remarks 
Pressure gauge, 
3 4 4 c h ,  
&to 3o-psig 
1.5% FS accuracy 
O-to 6o-psig 
0.5% FS accuracy 
Calibration 
 date 8/13/66 
C 750 
I 
Table 3-2. 
Pressure 
Leakage Zero 
Distort ion None 
Proof Pressure A n d  Leakage 
30 psig for 5 minutes 
3-2 
1 
J 
Note: A l l  b e s  &-inch. Refer to table 3-1 for i t e m  identification. 
Figure 3-1. Proof Pressure Test Schematic 
3 -3 
c 
Figure 3-2. Proof Pressure and 1:unctional Test Setup 
3 -4 
SECTION IV 
FUNCTIONAL TEST 
4.1 
4.1.1 
k.1.2 
4.1.3 
4.2 
4.2.1 
4.2.2 
4.2.3 
4.2.6 
4.2.8 
4.2-9 
4.3 
4.3 01 
TEST REQUIIENENTS 
The t e s t  specimen s h a l l  be subjected t o  an i n i t i a l  functional 
t e s t  of 10 pressure cycles from zero t o  30 t o  zero psig using 
€120 a s  t h e  pressure medium. 
The tes t  specimen s h a l l  be subjected t o  5 pressure cycles f o r  
all subsequent functional t e s t s .  
Pressure readings s h a l l  be taken i n  5 psig increments. 
accuracy of these readings s h a l l  be checked against  laboratory 
gauge 2. 
The 
TEST PROCEDURE 
The funct ional  t e s t  setup was assembled as shown i n  f igures  
3-2 and 4-1 using the equipment l i s t e d  i n  taSle  4-1. 
connections were t i gh t ,  gauges were in s t a l l ed  and operating 
properly, and a l l  valves were closed. 
All 
Hand valve 3 was opened. 
Using H20 pressure from hand pump 4, the  system w a s  bled f r e e  
of air. 
Hand valve 3 was closed. 
When gauge 2 indicated zero psig, t h e  reading of t h e  t e s t  speci- 
men was recorded. 
Using hand pump 4, the  pressure was slowly increased i n  5-psig 
increments, as indicated on gauge 2, u n t i l  30 ps ig  was reached. 
The pressure indicated by t h e  specimen at each 5-psig increase 
was recorded. 
The pressure w a s  decreased i n  5-psig increments, as indicated 
on gauge 2, u n t i l  zero psig was reached. 
dicated by t h e  specimen at  each 5-psig decrease was recorded. 
The pressure in- 
Valve 3 was opened t o  vent t h e  system. 
During t h e  initial functional t e s t ,  t h e  procedures described 
in 4.2.2 through 4.2.7 were repeated f o r  10 cycles. 
TEST RE3ULTS 
The t e s t  specimen demonstrated sa t i s fac tory  accuracy, operation 
and resolution during t h e  i n i t i a l  funct ional  t e s t .  
specimen indication was exact at zero, and a maximum of 1 per- 
cent of f u l l  scale low was evident from 5 through 30 ps i .  
The tes t  
h-1 
k.4  TEST DATA 
I t  em 
No. 
1 
2 
3 
4 
5 
- 
The da ta  presented i n  t ab le  4-2 were recorded during the  i n i t i a l  
functional t e s t .  
Table 4-1. Functional ,And Temperature Test Equipment L i s t  
It em 
~ 
rest Specimen 
Laboratory Gauge 
Hand Valve 
Hand Pump 
Environment 
Chamber 
1 
Manufacturer 
U.S. Gauge Co. 
Heise 
Robbins 
Pressure Product: 
Inc . 
Conrad 
Model/ 
)art No. 
5002 
H39702 
SST6-25( 
-47' 
-- 
Remarks 
Pressure gauge, 
30-pig;  1.5% 
FS accuracy 
3$-inch, 0-to 
0-to 60-psig; 
0.17; FS 
accuracy c a l i -  
brat ion da te  
8/13/66 
$-inch 
Temp erat we 
tests only 
lr-2 
Table 4-2. Initial Functional Test Data 
I -  Specimen 
Indication (ps i )  
0 
5 
10 
1 5  
x) 
25 
30 
25 
20 
1 5  
10 
5 
0 
0 
5.1 
10.1 
15.3 
20.3 
25.2 
30.3 
25.2 
20.2 
15.3 
10.2 
5 - 1  
0 
0 
5.1 
10.1 
1 5  03 
20 -3 
25.2 
30.3 
25 03 
20.2 
15.2 
10.2 
5.1 
0 
Laboratory GauTe Indication (ps i )  
- 
0 
5.2 
10.1 
15.2 
a . 3  
25.2 
30.2 
25.3 
20.2 
15.2 
10.1 
5 *1 
0 - 
0 
5.2 
10.1 
15.2 
20.3 
25.3 
30.3 
25.3 
20.3 
15.3 
10.1 
5.1 
0 
- 
0 
5 - 1  
10.2 
1 5  03 
a . 3  
25.2 
30.2 
25 03 
20.2 
15.3 
10.1 
5.2 
0 - 
0 
5.1 
10.2 
15 93 
20.3 
25.2 
30.2 
25.2 
20.3 
1 5  03 
10.1 
5.2 
0 
- 
0 
5.2 
10.1 
15.3 
20.3 
25.2 
30.3 
25.3 
20.2 
15.2 
10.2 
5.1 
0 
0 
5.2 
10.2 
15.3 
3 . 3  
25-3 
30.3 
25.3 
20.2 
15.2 
10.2 
5.2 
0 - 
0 
5.1 
10.1 
15.2 
3 . 3  
25.3 
30.3 
25.2 
20.2 
15.2 
10.1 
5.2 
0 
0 
5.1 
10.1 
15.2 
20.3 
25.2 
30.2 
25.2 
20.2 
15.2 
10.1 
5.1 
0 
Note: A l l  l ines &-inch. Refer to table 4-1 for i t e m  identification. 
Figure 4-1. Functional and Temperature Test Schematic 
SECTION V 
LC%J TEIPERATTJRE TEST 
5.1 
5.1.1 
5.1.2 
5.1.3 
5.2 
5.2.1 
5.2.2 
502.3 
502.4 
5 03 
5.4 
A low temperature t e s t  s h a l l  be perforned on the  t e s t  specimen 
t o  determine whether t h e  environment causes deformation o r  
degradation. 
The specified low temperature i s  +X)"F (+O, -4OF). 
mum temperature change r a t e  s h a l l  be 1°F per  minute. 
The maxi- 
A funct ional  t e s t  sha l l  be performed during t h e  low temperature 
environment tes t .  
TEST PRCCEDTFZ 
The t e s t  specimen was placed i n  a low temperature chamber using 
the  t e s t  setup shown i n  f igures  4-1 and 5-1 and the  equip- 
ment l i s t e d  i n  t ab le  4-1. The tes t  medium was a solut ion of 
25 percent ethylene glycol and 75 percent water. 
The chamber was controlled t o  t h e  conditions specified i n  5.1.2 
and a r e l a t i v e  humidity between 60 and 90 percent was main- 
t ained . 
A functional test  w a s  performed when temperature s t ab i l i za t ion  
was obtained. 
The tem7erature of the  chamber vas returned t o  ambient conditions 
upon completion of t h e  funct ional  test .  
TEST RXSULTS 
The t e s t  specimen demonstrated sa t i s fac tory  performaxe during 
and after the  +20"F environment. 
during and a f t e r  the  +20°F environment were low, but within 
1 percent of full sca le  reading. 
The specimen indications 
TEST DATA 
The data  presented i n  t ab le s  5-1 and 5-2 were recorded during 
and after the  +20°F environment. 
Table 5-1. Specimen Pressure Indications a t  +20°F 
Specimen 
Indication (ps i )  
0 
5 
10 
1 5  
20 
25 
30 
25 
20 
1 5  
10 
5 
0 
~ 
Laboratory Gauge Indication and Cycle 
1 
0 
5.2 
10.3 
1 5 . 3  
20.3 
25.3 
30.3 
25 03 
20.2 
15.2 
10.3 
5.2 
0 
2 
0 
5.2 
10.3 
1 5  *3 
20.2 
25 03 
30.3 
25 03 
20.2 
15.2 
10.2 
5.3 
0 
3 
0 
5.2 
10.3 
15.3 
20 -3 
25.3 
30.2 
25.2 
20.3 
15 -3 
10.2 
5.2 
0 
4 
0 
5 03 
10.2 
1 5  .3 
20.3 
25 03 
30.2 
25.2 
20.3 
15.2 
10.2 
5 03 
0 
5 
0 
5 *3 
10.3 
1 5  03 
23 03 
25 03 
30.2 
25 03 
20.3 
15.2 
10.3 
5.3 
3 
5-2 
Table 5-2. Specimen Pressure Indications (Post Low Temperature) 
Specimen 
Indications (ps i )  
0 
3 
10 
1 5  
20 
25 
30 
25 
20 
1 5  
10 
5 
0 
~~~~~ ~ ~~~ 
Laboratory Gau;e Indications and Cycle 
1 
0 
5.2 
10.2 
15.2 
20.3 
25.3 
30.3 
25 
20 
1 5  
10.2 
5.1 
0 
2 
~~ 
0 
5 *1 
10.2 
1 5  03 
20.3 
25 03 
30.2 
25.3 
20.3 
15.2 
10.2 
5.1 
0 
5-3 
3 
0 
5.2 
10.2 
1 5  a 3  
20 03 
25 *3 
30.3 
25.3 
20.3 
15.3 
10.1 
5.2 
0 
4 
0 
5.1 
10.2 
1 5  -3 
20.3 
25 -3 
30*3 
25.2 
20.2 
1 5  *3 
10.2 
5 01 
0 
5 
0 
5 
10 
1 5  
20.3 
25.3 
30.3 
25 
20 
15 
10.2 
5 01 
0 
5-4 
SECTION V I  
HIGH " E R A T U R I ; :  TEST 
6 .1  
6.1.1 
6.1.2 
6.1.3 
6.2 
6.2.1 
6.2.3 
6.2.4 
6.2.5 
6.2.6 
A high temperature t e s t  will be performed on the  t e s t  specimen 
t o  determine whether t h e  environment causes degradation or de- 
format ion. 
The specif ied high temperature i s  125'F (+4, -O°F) and t h e  
maximum temperature change r a t e  s h a l l  be 1°F per  minute. 
A functional t e s t  s h a l l  be performed during t h e  high temperature 
t e s t .  
TEST PROCEDUFE 
The tes t  specimen was placed i n  a high temperature chamber 
using the  t e s t  setup shown i n  f igure  4-1 and 5-1 and the  
equipment l i s t e d  i n  t a b l e  4-1. 
of 25 percent glycol and 75 percent water. 
The t e s t  medium was a solutior, 
The chamber was controlled t o  t h e  conditions specif ied i n  6.1.2 
and a r e l a t ive  humidity of 20 percent was maintained. 
The high temperature was maintained f o r  72 hours. 
A funct ional  tes t  was performed while t he  high temperature was 
min t  ained . 
Upon completion of t h e  funct ional  test ,  t h e  temperature of t he  
chamber was returned t o  ambient conditions. 
TEST RESULTS 
The t e s t  specimen demonstrated b e t t e r  accuracy and response 
during the  +125OF environment than at any other time during t h e  
t e s t  program. The maximum e r ro r  in gauge indicat ion during 
t h e  environment was 0.7 percent of f u l l  sca le  reading. 
TEST DATA 
The da ta  presented i n  t ab le s  6-1 and 6-2 were recorded during 
and after t h e  +125'F environment. 
Specimen Pressure Indications a t  +12S°F Table 6-1. 
Specimen 
Indications (psi) 
0 
5 
10 
15 
2Q 
25 
30 
25 
20 
15 
10 
5 
0 
Laboratory Gauge Indications and Cycle 
1 
0 
5.1 
10.1 
15.1 
20.1 
25.2 
30.1 
25.2 
20.1 
15.1 
10.1 
5.1 
0 
2 
0 
5.1 
10.1 
15.1 
20.2 
25.2 
30.2 
25.2 
20.2 
15.1 
10.2 
5.1 
0 
3 
0 
5.1 
10.1 
15.1 
20.2 
25.2 
30.2 
25.2 
20.2 
15.1 
10.1 
5.1 
0 
r, 
0 
5.1 
10.1 
15.1 
20.1 
25.2 
30.1 
25.2 
20.1 
15.1 
10.2 
5.1 
0 
5 
0 
5 01 
10.1 
15.1 
20.2 
25.2 
30.1 
25.2 
20.1 
15.1 
10.1 
5.1 
0 
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Table 6-2. Specimen Pressure Indications (Post High Temperature) 
Specimen 
Indic a t  ions ( p s i  ) 
0 
5 
10 
15 
20 
25 
30 
25 
m 
1 5  
10 
5 
0 
Laboratory Gauge Indications and Cycle 
1 
0 
5.1 
10.2 
15.2 
20.3 
25 03 
30.3 
25.2 
20 03 
15.2 
10.2 
5.1 
0 
2 
0 
5.1 
10.2 
15 03 
20.3 
25.2 
30.3 
25 03 
20.3 
15.2 
10.2 
5.2 
0 
3 
0 
5.2 
10.2 
1 5  *3 
25.2 
30.2 
25.2 
a . 3  
15.3 
10.2 
5.2 
0 
4 
0 
5.2 
10.2 
15 -3 
20.3 
25.3 
30 03 
25.2 
20.2 
15.2 
10.1 
0 
5 
0 
5.2 
10.2 
15 03 
20.3 
25.3 
30.3 
25 -3 
20.2 
15.3 
10.2 
5.2 
0 
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SECTION V I 1  
C Y C B  TEST 
7.1 
7.1.1 
7.1.2 
7.1.3 
7.2 
7.2.1 
7.2.2 
7- 2.3 
7.2.4 
7.2.5 
7.2.6 
7.2.7 
7.2.8 
702.9 
7.2.10 
7.2.11 
A cycle tes t  s h a l l  be performed on t h e  t e s t  specimen t o  
determine whether t h e  environment causes degradation or de- 
formation. 
The cycle s h a l l  consis t  of pressurizing the  tes t  specimen 
from zero t o  30 psig and back t o  zero in 6 t o  10 seconds. 
Conduct cycle tes t  t o  determine fat igue duration? with funct ional  
t e s t s  performed after 500 and 1000 cycles, and each 5000 cycles 
thereaf te r .  Do not exceed 10,000 cycles. 
TEST PROCEDW, 
The cycle t e s t  setup was assenbled as shown i n  f igures  
7-1 and 7-2 u t i l i z i n g  t h e  equipment l i s t e d  i n  t ab le  7-1. 
connections were t i gh t ,  gauges were in s t a l l ed  and operating 
properly, and a l l  valves were closed. 
All 
Valves 5 and 6 and regulator 7 were opened. 
Solenoid valve 9 was actuated t o  t h e  vent posit ion.  
The system on t h e  specimen s ide  of t he  accumulator 3 piston was 
f i l l e d  with H20. 
Valve 6 and regulator 7 were closed. 
A i r  supply 1 6  was turned on. 
Timer 1 2  was adjusted t o  cycle 3-way solenoid valve 9 so t h a t  
a i r  pressure w a s  on f o r  3 seconds and then off f o r  3 seconds. 
Pressure regulator 10 was adjusted so t h a t  a maximum H20 pres- 
sure of 30 ps ig  was exerted on the  tes t  specimen when air  
was allowed t o  flow i n t o  accumulator 3 .  
Flow regulator  7 was adjusted s o  tha t  t he  tes t  specimen was pres- 
surized from zero t o  30 psig i n  2.9 seconds and depressurized 
from 30 t o  zero psig in 3 . 1  seconds as smoothly as possible. 
Hand valve 5 was closed. 
After the  required cycle pa t te rn  was established? the  t e s t  
specimen was subjected t o  cycling as indicated by counter 13. 
7.2.12 A functional t e s t  was performed after 500, 1000, 5000, and 
10,000 cycles. 
7 93 TEST RESULTS 
A t  t h e  beginning of t he  cycle t e s t ,  t h e  t e s t  specimen 
indications were approximately 1 percent of f u l l  sca le  low. 
On completion of 10,000 cycles, tes t  specimen indicat ions 
were approximately 1 percent of fu l l  sca le  high. 
specimen indications was a t t r i bu ted  t o  bourdon tube fat igue.  
However, since 1 percent of f u l l  sca le  deviation i s  allowed, 
t e s t  r e su l t s  were considered sa t i s fac tory .  
The s h i f t  i n  
7.4 TEST DATA 
Functional test  data  recorded during and after t h e  cycling 
tests a re  presented in t ab l e s  7-2, 7-3, 7-4 and 7-5. 
7-3 shows a typ ica l  pressure cycle recorded during t h e  t e s t s .  
Figure 
7-2 
Table 7-1. Cycle Test Equipment L i s t  
- 
It em 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
- 
It em 
rest Specimen 
3scillograph 
Zecollder 
Accumulator 
Pressure Trans- 
iucer 
Hand Valve 
Hand Valve 
Flow Regulator 
Pressure Gauge 
Solenoid Valve, 
3-way 
Pressure Regula- 
t o r  
Pressure Gauge 
Cycle Timer 
Counter 
F i l t e r  
Manufacturer 
U.S. Gauge 
C O V r n Y  
CEC 
CCSD 
CEG 
Robbins 
Robbins 
Yarsh Instrument 
co. 
Marsh Instrument 
co. 
Marotta 
Tescon 
Ilarsh Instru- 
ment Co. 
Wilson Co. 
Durant Co. 
sendix 
Model/ 
'art No. 
5002 
-- 
-- 
2443 
SSTG-25( 
-4T 
SSTG25( 
-4T 
-- 
NASA 
08-113 
-- 
26-0121. 
0 
-- 
-- 
-- 
SS -13 46 
0-16-9- 
0 
Remarks 
Pressure Gauge, 
3-to 30-psig 1.5: 
FS accuracy 
Cal ibrat ion 
Date 7/29/66 
0-t o 100-ps i g  ; 
g . 2 5  FS accur- 
acy Calibration 
date  9/2/66 
&inch 
$-inch 
;-inch 
0-to 100-psig; 
0.5% FS 
accuracy Cali- 
brat ion date  
7/27/66 
100-psig i n l e t ,  
50-psig ou t l e t  
0-to 3000-psig; 
0.5% FS accur- 
acy 
2-micron abso- 
l u t e  
7-3 
- 
ct em 
No. 
15 
16 
Table 7-1. Cycle -. Test Equipment List (Continued) 
Item 
Hand Valve 
A i r  Supply 
Manuf ac t w e  r 
Laboratory 
Source 
Model/ 
'art No. 
-- 
Ser ia l  
No. 
-- 
Remarks 
~ 
1-&inch 
3000-psig 
' .  
4 
Table 7-2. Specimen Pressure Indications (Post 500 Cycles) 
5 
Specimen 
Indic a t  ions ( ps i ) 
0 
5 
10 
1 5  
20 
25 
30 
25 
20 
1 5  
10 
I 
5 
0 
Laboratory Gauge Indications and Cycle 
1 
0 
5.1 
10.1 
15 .1  
20.2 
25 03 
30.3 
25.3 
20.3 
15.1 
10.1 
5 - 1  
0 
2 
0 
5.1 
10.1 
15.2 
20.2 
25 03 
30.3 
25.2 
20.2 
15.2 
10.1 
5 
0 
3 
0 
5.1 
10.1 
15.2 
20.2 
25 03 
30.3 
25.3 
20.3 
15.2 
10.1 
5.1 
0 
0 
5.1 
10.1 
15.1 
20.3 
25 
30 
25 
20 
1 5  
10.1 
5.1 
0 
0 
5.1 
10.1 
15.2 
20.3 
25 -3 
30.3 
25-3 
20.2 
15.1  
10.1 
0 
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Table 7-3. Specimen Pressure Indications (Post 1000 Cycles ) 
Specimen 
Indications (psi)  
0 
5 
10 
15 
20 
25 
30 
25 
20 
15 
10 
5 
0 
Laboratory Gauge Indications and Cycle 
1 
0 
5 
10 
15 
20.1 
25.2 
30.3 
25.2 
20.2 
15.1 
10.1 
5.1 
0 
2 
0 
5.1 
10.1 
15.1 
20.2 
25.3 
30.3 
25.2 
20.1 
15.1 
10.1 
0 
3 
~~ 
0 
5.1 
10.1 
15.1 
20.2 
25.2 
30.3 
25.2 
20.2 
15.1 
10.1 
5.1 
0 
4 
0 
5.1 
10.1 
15.1 
20.2 
25.2 
30.3 
25.2 
20.2 
15 .1  
10.1 
5 9 1  
0 
5 
0 
5.1 
10.1 
15.1 
20.2 
25.2 
30.3 
25.2 
15.1 
10.1 
5.1 
0 
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Table 7-4. Specimen Pressure Indications (Post 5000 Cycles) 
Spec h e n  
Indications ( p s i )  
0 
5 
10 
1 5  
20 
25 
30 
25 
20 
1 5  
10 
5 
0 
Laboratory Gauge Indications and Cycle 
1 
0 
4.8 
9.9 
u.9 
19.8 
24.9 
29.7 
24.8 
19.8 
u . 9  
9.8 
4.8 
0 
2 
0 
4.8 
9.9 
14.8 
19.8 
24.8 
29.8 
24.8 
19.8 
14.8 
9.9 
4.9 
0 
3 4 
0 
4.9 
9.9 
34.9 
19.8 
24.8 
29.7 
24* 8 
19.8 
u . 9  
9.9 
4.8 
0 
5 
0 
4.8 
9.9 
U* 8 
19.8 
24. €3 
29.8 
24.8 
19.8 
14.8 
9.9 
4.9 
0 
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Table 7-5. Spechen Pressure Indications (Post 10,030 Cycles) 
Specimen 
Indications (ps i )  
0 
5 
10 
15 
20 
25 
30 
25 
20 
1 5  
10 
5 
0 
Laboratory Gauge Indications and Cycle 
~ 
1 
0 
4.7 
9.7 
14- 7 
19.8 
24.9 
29.8 
24.9 
19.8 
14.8 
9.7 
4.7 
0 
2 
3 
4.7 
9.7 
U.8 
19.8 
24.8 
29.9 
24.9 
19.8 
u . 7  
9.7 
4 -8  
0 
3 
0 
4.7 
9.7 
U.8 
19.8 
24.9 
29.9 
24.8 
19.9 
u . 7  
9.7 
k. 8 
0 
4 
0 
4.7 
9.7 
u. 7 
19.8 
24.9 
29.8 
24.8 
19.8 
14.7 
9.7 
4.7 
0 
5 
0 
4.7 
9.7 
u . 7  
19.8 
24.8 
29.8 
24.9 
19.8 
u. 8 
9.7 
k.7 
0 
7-8 
Qi3 - Counter 
I 
5 4  
Note: A l l  lines &-inch. Refer to table 7-1 for i t e m  identification. 
16 
Figure 7-1. Cycle Test Schematic 
7-9 
7-10 
h 
35 
30 
25 
20 
15 
10 
5 
0 
0 1 2 3 4 5 6 7 8 
Time (Seconds) 
Figure 7-3. Typical Pressure Cycle Waveform 
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SECTION VI11 
BURST TEST 
8.1 
8.1.1 
8.1.2 
8.1.3 
8.2 
8.2.1 
8.2.2 
8.2.3 
8.2.4 
8.2.5 
8.2.6 
8.2.7 
8.2.8 
8.2.9 
8*3 
8.4 
A burst  t e s t  s h a l l  be performed on the  tes t  specimen t o  deter-  
mine i f  abnormally high pressure will cause leakage or  s t ruc t -  
u r a l  damage. 
The t e s t  specimen s h a l l  be subjected t o  an H20 pressure of 75 
psig for 5 minutes. 
.Any leakage or s t ruc tu ra l  damage t o  t h e  t e s t  specimen s h a l l  be 
noted. 
TEST PROCEDURE 
The burst  t es t  setup was  assembled as shown i n  f igure  8-1 
u t i l i z i n g  t h e  equipment l i s t e d  i n  t a b l e  8-1. 
Hand valves 3 and 4 were opened. 
Using H20 pressure from hand pump 5, t h e  system was bled f r e e  
of air. 
Hand valve 3 was closed. 
Using hand pump 5, the  pressure was slowly increased t o  75 psig. 
Hand valve h was closed. 
The pressure was monitored f o r  5 minutes. 
The pressure on hand pump 5 was released. 
Hand valve 3 was opened t o  vent t h e  system. 
TEST RESULTS 
No leakage occurred during t h e  5 minute pressurizat ion period. 
?Jhen pressure was  vented, t h e  tes t  specimen retained an in- 
d ica t ion  of 3.5 psi. 
TEST DATA 
Functional t e s t  data recorded following t h e  burst  t e s t  a r e  pre- 
sented in t a b l e  8-2. The t e s t  specimen i s  shown i n  f igure  8-2. 
8-1 
- 
[t em 
No. 
1 
2 
3 
4 
5 
- 
Table 8-1. Burst Test Equipment L i s t  
Item 
Test Specimen 
Laboratory Gauge 
Hand Valve 
Hand Valve 
Hand Pump 
Manufacturer 
U.S. Gauge Com- 
P W  
Marsh 
Robbins 
Robbins 
Pressure Product: 
Inc . 
Model/ 
?art No. 
5002 
-- 
SSKA-25( 
-4T 
SS K A- 2 5  
-4T 
- 
Remarks 
'ressure gauge, 
!;-inch, 1.5% 
Y3 accuracy 
)-to 150-psig; 
1.5% FS accuracy 
:a l ibrat ion date 
3//24/66 
$inch 
:-inch 
-- 
8- 2 
P 
U 
5 4 3 
2 
Note : A l l  l ines  &-inch. Refer t o  table 8-1 for i t e m  identuication. 
Figure 8-1. Burst Test Schematic 
Table 8-2. Specimen Pressure Indications (Post Ecurst Test) 
Specimen 
Indication ( p s i )  
3.5 
5 
10 
15 
20 
25 
30 
25 
20 
1 5  
10 
5 
3.5 
Laboratory Gauqe Indicat ion and Cycle 
1 
0 
1.7 
6.7 
11.8 
16.8 
27.1 
16.7 
11.8 
1.7 
0 
2 
0 
1.7 
6.7 
11.8 
16.9 
27.2 
22.3 
16.8 
11.8 
6.7 
1.7 
3 
0 
1.7 
6.7 
11.8 
16.8 
22.2 
27.1 
22.2 
16.8 
11.9 
1.7 
0 
k 
0 
1.7 
6.7 
11.9 
16.8 
22.2 
27.2 
22.2 
16.8 
11.9 
6.7 
1.7 
0 
5 
0 
1.7 
6.7 
11.8 
16.9 
22.2 
27.1 
22.2 
16.8 
11.8 
6.7 
1.7 
0 
8-3 
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